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VIABILITY EXTENSION OF STORED CHILLI SEED BY SQAKING
AND DRYING®

V. ASHOK RIETHA!

Larpe and small seeds of 2.8 ard 12 month old seeds of Chilli

and V. RAMAKRISHMNANS

Co. 1 were soaked

in Sodium phosphate [di-basic) solution st 10-4M for three hours and drigd hack 1o

their original weight and stored for one year with and without

antifical sgeing. Hy-

dration and dehydration with phosphate solution significantly sowed down the rate of
deterioration of both large and small seeds of 8 and 12 month old seed stared without
accelerated ageing | this freatment proved beneficial for both large and small sized
seeds of 2, 9 and 15 month old seeds aceeleratedly aged and stored,

The general decline in the viabi-
flity and vigour of camy over seeds
could be the effect of ageing accelera-
ted by the critical fluctuations in RH
and/or temperature of the storage en-
vironment besides the activity of the
seed-borne pathogens and its conco-
mitant effect on the catabolic changes
promoting irreversible physiological,
biochemical and membrane deteriora-
tions- The storage conditions that
maintain seed viability are those which
slow down the respiration and other
matabolic processes without injuring
the embryo. The success achieved in
“maintaining seed viability in conven-
tional, cold or dry storage is explaina
ble if viewed as physical attempt 10
minimise chemical reactions going on
within the seed and possibly within

associated biotic agents.

Sivanayagam and Manokaran (1973)
studied the effect of imbibition and
drying cycles with water for 12-48 h

on the life span of chilli seeds and
found such pretreatment of seeds fer
12-24 h improved their life-span.

Basu et a/. (1975) reported that
soaking 3 to 10 month old seeds of
chilli CV Surymukhi, in water or- solu-
tion of di sodium hydrogen phesphate
(10—*M) and tannic acid (10~ ‘M-
10—*M) for three hours followed by
immediate drying back 1o original wei-
ght extended their subsequent storage
life under room temperature and 100
per cent relative humidity for one 1o
five months.

An attempt was therefore, mads

1o study the effect of pre-soaking

chilli seeds in sodium phosphate (di-
basic) soluction and drying on their
shelf life under natural and artifical
ageing conditions and the beneficia|
effect of extended shelf life conferred
by this treaiment is discussed in tha
light of current theories of ageing
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MATERIALS AND METHODS

Thioe seed lots of chilli Co. 1
differing age
L2 (9 month old) and L3 (12 month
old) were cleaned and size graded

with BSE, ¥ (aperture width 2 mm),

The seeds ratained by this sieve cons--

tituted the large seeds (G1)-100 seed
weight 521 mg snd the seeds that
passed through this sieve consiituted
the small seeds (Gz2)-100 ssed weight
425mg. The seeds of the respactive
size grades in each of the seed lois
were divided into two equal portions
and one portion of seeds was sosksd
in double the volume of sodium phos-
phate (di basic) for three hours and
guickly dried back to their original
weight (Basu et af, 1975) first under
electric fan and then sunlight (T1),
The other unsoaked portion of seeds
served as control (Te) which was also
dried along with the T1 seeds.

a. Storage of seeds after accelerated
ageing

The treated and unireated seeds
of each lot differing in age were again
divided into sub lots and each sub-
lot was tiaken in perforated paper
bags and subjected ‘to accelerated
ageing at 40+10C temperature and
98+ 20, AH for 12 days in an ageing
cabinet. Then the seeds removed and
quickly dried under ambient tempera-
ture and RH. They were periodically
evaluated at trimonthly intervals (Po,
Pz Pi2) for the germinability and
vigour potentials by the standard ger-
mination test (Anon, 1976) and mea-
surement of root and shoot length,
assessment of drymatter production per
normal seedling at final count ‘for
germinability and estimation of vigour

namaly, L1 (2month old),
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Wl T3

index (Abdul-Baki and Anderson1973)
respactively.

Germination test was: ;arrled nut.
w:th 4100 seeds using ‘the. paper tn'
wel medium. The vigour-.index’ was
determined by muﬂm!fing the- per-
cent germination at final" -::uLInt with:
mean tatal seedling Ienglh in em and:
expressed as whole number,

b. Storage of seeds wrz.h out acce-
lerated agemg

The treated and. untreated . seeds
of the three lots were stored’ without'
accelerated ageing in paper bags: under-
ambient temperature and RH. ‘The.
relative storability of these seeds were
evaluated initially (FO) and at 1hrrd
(P3). sixth (P6), nineth ‘(P9) and
twelth (P12) month after storage &s
detailed above.

RESULTS AND DISCUSSION

a. Storage of seeds after accerersiea
ageing (Table 1)

Standard Germination

The treated seeds recorded high
germination percentage. of 54 com-
pared with contral (329%).

The germination percentage of
treated seeds of L1 L2 and L3 diffe-
red significantly from control seeds
belonging to the respective lots; while
the treated seeds of L;, L= L, recorded
respectively 80, 49 and 33%.germina-
tion compared with 65, 17 and 14é;
recorded by the control seeds of the
respective lots. The germination per-
centagas of treated seeds of Gi and G,
sizes were respeciively 60 and 47,
compared with 32 and 31 recorded by
the control seeds -of the -respective
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sizes. The treated seeds of G, and G,
however, differed significantly in their
" percentage of germination,

Hcé_n't and sheot length of seedling:

Treated seeds produced 7.35 cm
long root compared with 6.46 cm
produced by the seedling from the
control seed, Seedlings from the trea-
ted seeds of Li, L, and L. differed
significantly in their root length recor-
ding 8.15, 7.76 and 6 14 cm  Treated
seed caused production of longer
shoots (7.3% cm). Seedlings from the
treated seeds of G: and G: size recor-
ded shoot length of 7,31 and 7.39¢m
respectively.

Dry matter production of seedling :

The seedling of treated seed pro-
duced high dry matter. (1.93 mg)
compared with 1.76 mg (control).

Vigour index

The seedling from the treated seed
recorded higher vigour index value of
852 compared with 475 recorded by
the seedling from the control seed,

b Storage of seeds without accele-
rated ageing (Table 2)
Standard germination

The treated seeds recorded signi-
ficantly high germination percentage
of B6. The germination percentage of
treated and control sseds of L, were
on a par; the differences among the
germination percentages of treated and
control seeds of L« and L, were highly
significant. The treated seeds of L,,
L, and L, recorded 94, 86 and 809,
germination, while the contral seeds
of the respective lots registered 92, 71
and 65 % .germination.
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The differences among germina-
tion percentage were significant due
to the treatment in respact o seeds
of both G, and G: sizes The conirol
seeds of G, and G, sizes differed sig-
nificantly in their germinability. The
treated seeds of Gi and G, sizes were
on a par, recording 89 and 84 ¢ ger-
mination respectively.

Root and shoot length of seedling

The treated seed was highly su-
perior in producing seedling with a
root length of 7.49 em. However, the
control seed produced seedling with
significantly long shoot measuring 8.55
ecm compared with the treated seed
(8.23 cm). The shoot lengths of see-
dlings from the treated and control
seeds of L, and L, diifered signifi-
cantly, Untreated seeds of L,, L, and
L+ produced 9.67, 7.68 and 8.32c¢m
long shoots compared to 9.15, 7.00
and 7.64 cm produced by the seed-
lings from the seeds.

Dry matter production per seedling

The ireatment did not influence
the dry matter production of seedling.

Vigour index :

Seedlings from the treated seeds
were superior with a vigour index
value of 1372 compared to the seed-
lings from the econtrol (1210). The
vigour indices of seedlings from
the treated and control seeds of
L were on a par; the difference among
the vigour indices of seedlings
from the seeds of Ly and Li were
highly significant, Seedlings from the
treated seeds of L,, Ly and L, recor-
ded vigour index walues of 1618,
1268 and 1231 respectively compared
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with the secdlings from the control
speds registering 1693, 1003, and

1034 respectively.

Hydration and dahydration of Co.
1 chilli seeds with phosphate solution
improved their immediate germinabi-
lity as well as their shelf life when
kept in open storage with and without

accelerated ageing.

The immediate improvement in
germinability following fydration and
dihydration treatment is not due to
the germination advanceament, leaching
of toxic materials, rapid imbibition
of water or anti fungal effect but may
be due to the reductionin lipid per-
oxidation (Basu 1976, Rudrapal and
Basu 1979) resulting in the maintena-
nce of normal structure of membranes.
Membrane with a normal struc ure are
antioxygenic in function with more
tesistance to lipid peroxidation and
various types of molecular damage
but not necessarily immune (Pryor
1971). The beneficial effect on seed
longevity conferred by this treatment
was in agreement with that reported
in Sugar beet (Basu and Dhar, 1973),
brinjal and onion (Basu et al., 1975),
chilli (Basu et a/, 1975; Sivanayagam
and Manokaran, 1973), lettuce (Basu
et al., 1979), carrot (Basu et &/, 1975.
Savino et al., 1979) and pea (Savino
et al,1979).

A free radical is any chemical spe-
cies with a single unpaired electron
(odd number of electrons) in an outer
orbital, In biological systems, oxygen
is so reactive that it is, able to attack
most organic materials spontaneously,
although fortunately only slowly in
auto-oxidative process and makes it
potentially hazarduousto the organisms

‘to the membranes (Pryor, 1971)

Vot 735N 1

(Pryor 1971). A number of biologica
oxidations both enzymauc and spon-
taneous, generate “the super oxude
radical (0s) which is cyioloxic and in
turn can react with H,0, to produce
singlet-oxygen ahd the hydroxy radical
(OH-) 7 e. highly potent. oxidants (Fri-
dovich, 1976).. The membranesystems
of the cell including those: of organelles
such as mnochondria,.lvsos0mes and
endoplasmic reticulum are the critical
sites of oxidative damage when dnsrup-
ted. Changes in- the abillty of ths
membranes to allow the diffusion -of
selected biochemical species’ ‘would
very cnucally alfect the well being of
the cell. Oxidation of the membranes
will also lead 1o the disruption’ of the
vital energy producing systems occu
ring either in close proximity or . bound
In
lipid auto-oxidation, “the poly unsatu-
rated faity acids (PUFA) of membrane
phospholipids react with free radicals

-of oxygen in a chainreaction. and one

of the end products of 1h|s destructive
process, malonaldehyde reacts with pri-
mary amino groups of macro-molecules
forming irreversible iminopropene co-

valent iinkages causing deterioration of

membranes of lysosomes. mitochondia
and microsomal fractions (Tappel,
1970: 1975; 1978). Deteriorative pro-
cesses affecting the' pre-existing sys-

 tems were reported to.occur in mature
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dry seeds due 10 the operation of gene-
tic factor as well changes in the essen-
tial segments of the DNA can’ lead to
impaired transcription and translation
at the site of mitotic apparatuses and
concomitantly lead to loss of viability
(Abdalla and Roberts. 1968, Villiers,
1975; Bray and Dasgupta, 1976, Bew-
ley and Black 1982). According to
Roberts and Oshorne  (1973) and
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Ching (1973) destructvia changes in
enzymes, nucleic acids mitochondria,
ribosomes etc, may disrupt the cellu-
tar metabolism such as turn-over type
maintenance. protein synthesis, gly-

colysis, fatty acid oxidation, solute ion -

transport, cytoplasmic streaming, res-
piration, building up of ATP content for
the various synthetic processes and
providing enough substrates for res-
pitation and protein synthesis during
the very early phase of germination
eventually leading to loss of vigour and
viability.

Though senescence is a part of
cell’s genetic programme (Marx, 1974)
accumulation of environmental insults
such as prevalence of high temperature
and relative humidity of the storage en-
vironment. nutrient deficiency, radia-
tion, pollutants etc., also (Rana and
Munkres, 1978) will be particularly
serious for the seeds (Marx, 1974; Tay-
lor et al, 1976)

Berjak and Villiers (1972) and
Villiers (1973); are of the opinion that
the free-radical damage accumulated
ﬂuring dry storage will cause the macro-
molecular peroxidation and the con
sequent extensive membrane damage
and lysis of constituents of the BMIryo-
nic cells dus to the rupture of the
lysosomes and the consequent spil-
ling of the destructive hydrolytic en-
zymes . during the imbibition phase,
when seed becomes hydrated; if the
repair mechanism becomes inoperative
the seed loses its viability Soaking
seeds in water for an optimum period
found effective in extending their viabi-
lity could therefore, be attributed to
(i) the lluidity or its reciprocal micro-
viscosity of the lipid bilayar of cellular
membranes. an important determinant

of the activity of membrane bound
enzym2s and other membrane func-
tions (Vessey and Zakim, 1874) and
(ii) the operation of cytosolic synthetic
or repair mechanisms which might
help to repair the membranes of cell

-and cellular ‘organzlles that had not
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been damaged to extensively by lipid
auto-oxidation (Berjak and Villiers,
1972 ; Morohasi and Bewley, 1980,
Wood and Powell, 1933), Savino et
al., (1979) speculated that some factor
or factors activated during soaking and
retained on dehydration could have
affected ageing and helped the main-
tenance of viability and vigour of seeds
in storage. The inorganic salt such
as sodium phosphate applied through
water might have stabilished the re-
paired membranes {Miller et al., 1971).
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